Background
Type 2 diabetes mellitus (T2DM) prevalence in Mexico increased from 6.7% to 9.14% between 1994 and 2013 [1, 2] , becoming the leading cause of loss of healthy life years due to premature death and disability and imposing a heavy economic burden due to treatment and indirect costs. Further, 31% of those affected are of working age [1, 2] .
Addressing T2DM is challenging given Mexico's segmented health system separating providers and allocating asymmetric health benefits. The formal labour market gives access to mandatory social security and health benefits and employs 43% of the economically active population [3] . Social insurance schemes are financed through employee, employer and government payroll contributions, and provide health services directly to affiliates. The Mexican Institute of Social Security (IMSS)-the largest institution-had 61 million affiliates in 2016, including 3.8 million T2DM patients [4] . The population in the informal sector and without social security can voluntarily affiliate with a publicly funded health insurance programme (Seguro Popular), which provides less generous benefits.
Mexico faces labour instability, with an up to 20% labour turnover from the formal to the informal sectors [5] . According to Article 109 of IMSS Law, after 2 months of interruption of contributions, the insured and their economic dependants lose their right to healthcare within IMSS and have to either affiliate with Seguro Popular or seek private healthcare paid out-of-pocket. Thus, losing continuity of healthcare threatens disruption of T2DM treatment.
Health insurance loss is associated with low access to healthcare, medical charges, low quality of care and poor health outcomes [6] [7] [8] [9] [10] [11] . Continuity of care for T2DM patients is associated with lower hospitalization rates and use of emergency services as well as lower death rates and better adherence to medications and glycaemic control [10] [11] [12] [13] [14] [15] [16] . Furthermore, T2DM patients with partial or no insurance are less likely to receive the necessary care [17] [18] [19] [20] .
Quality of care (QoC) for T2DM patients in Mexico is substandard and health outcomes poor [21] [22] [23] . The average probability of T2DM patients to receive the full set of interventions recommended by Mexican clinical guidelines is 0.36 within IMSS, 0.29 within Seguro Popular and 0.25 for private sector users [21] . The effect of Seguro Popular on the QoC for T2DM patients shows inconsistent results on the use of blood glucose tests and glucose control, with only positive effects on insulin use [24, 25] .
Segmentation in healthcare access, rising prevalence of T2DM, and poor QoC and outcomes justify recommending policies to support continuity of healthcare regardless of the individual's status in the labour market. The objective of the present study is to evaluate the association between the time without the right to IMSS healthcare due to job loss in the formal labour market and the quality of the processes and outcomes of healthcare among a cohort of T2DM patients.
Methods
We conducted a retrospective cohort study of IMSS T2DM patients in six family medicine clinics (FMCs) in Mexico City from 2013 to 2015.
Sample selection and inclusion criteria
The sampling frame consisted of 53 FMCs in Mexico City with 10 or more examining rooms. The FMCs were categorized according to the geographic area (23 FMCs in the south and 20 FMCs in the north) and the number of examining rooms (10-19, 20-29 and ≥30) . One FMC was chosen from each category through simple random selection.
In each selected FMC, the cohort comprised all patients aged >18 years with a diagnosis of T2DM, with job-related health insurance and at least one consultation with a family doctor during 2013. We included patients that were either insurance holders (insured through their job) or insurance holder dependants (insured by designation of an insurance holder). These patients were followed up over 2014 and 2015. Patients who gained IMSS affiliation or were newly diagnosed for the first time after 2013 were not included.
Study variables
The independent variable was the time (in days) without the right to healthcare at IMSS due to job loss. The right to IMSS healthcare was defined and measured according to Article 109 of the IMSS Law. The independent variable (number of days without the right to IMSS healthcare) was measured up until the end of the follow-up period. This variable assumes that, during this time, a T2DM patient was out of the formal labour market, thus experiencing labour turnover.
The study included two dependent variables, namely the quality of the process of healthcare (QPHC) and the outcomes of healthcare (QOHC), which were evaluated through a previously designed and validated set of indicators [23] .
The QPHC included eight indicators within three domains: ) patients who lost ≥5% body weight in the last year.
We ascertained the percentage of recommended QPHC and QOHC by calculating simple proportions [26, 27] . The numerator was the sum of indicators that the patient received in each component (QPHC or QOHC), and the denominator was the total number of recommended indicators (QPHC or QOHC) that the patient was eligible for, and the result was multiplied by 100.
The analysis included the following covariates:
(A) Sociodemographic characteristics, including age, sex and salary. Additionally, we registered the insurance status (insurance holder or dependant).
(B) Clinical history that focused on overweight or obesity (body mass index of ≥25.0 kg/m 2 ), comorbidity (hypertension and other cardiovascular diseases, dyslipidaemia or depression) and diabetes complications (diabetic retinopathy, diabetic nephropathy, diabetic neuropathy and diabetic foot). The analysis comprised the number of visits per year with the family doctor due to diabetes and other diseases.
Sources of information and construction of the analytical database
The sources of information were the IMSS affiliation beneficiary database to obtain employment information and the electronic health records and clinical laboratory databases to obtain clinical data. A structured query language was used to extract the information from the databases and create the analytical database. The nonplausible values were predefined for the following variables: blood pressure (systolic blood pressure <50 or >250 mmHg and diastolic blood pressure <40 or >200 mmHg), height (<130 or >250 cm), weight (<30 or >200 kg), HbA1C (<3.0) and fasting plasma glucose (<37 mg/dL). The analysis excluded all non-plausible values that varied among variables from 0.5% to 1.5%. SAS statistical package (V9.2) was used to construct study indicators from the extracted data. For the validation process, a sample of 50 records in the electronic file system, laboratory and work history was compared with the extracted data that formed the basis of the analysis.
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Statistical analysis
Descriptive statistics were performed to analyse the general characteristics, clinical history, time (in days) without the right to healthcare at IMSS and the QoC indicators, as well as the percentage of recommended QPHC and QOHC.
To determine the association between time (in days) without the right to IMSS healthcare (independent variable) and the QPHC and QOHC (dependent variables), we performed a multilevel mixedeffects generalized model for each dependent variable. We learned that the dependent variables did not have normal distributions; therefore, these variables were dichotomized. The cut-off score was based on the 90th percentiles for these variables. The resulting categories were 50% and higher, and less than 50% of the recommended QPHC or QOHC. A multilevel logistic regression was performed for each dependent variable. We used random effects for patients and fixed effects for facilities and for calendar years to account for the complex structure of the data with years nested within patient variables, within facilities and for temporal trends. Each model included the independent variable and the covariates of sex, age and salary at the beginning of the cohort (2013), insurance status, number of visits per year with the family doctor for diabetes, comorbidity and complications at the beginning of the cohort, and whether these were diagnosed during the follow-up period.
Further, due to the high proportion of missing data in the outcome variables because of permanent job loss, we applied the inverse probability weighting technique to eliminate the presence of missing data bias [28, 29] . This technique is based on assigning a weight to each individual with complete information so that, in the analysis, they are accounted for themselves, as well as for those with similar characteristics who had missing information. This technique creates a pseudo-population in which missing data has been abolished and the effect of the exposure is the same as in the original population. The denominator for stabilized inverse probability weights was the probability of 'having missing data on any of the study variables' given other covariates such as sex, age, insurance status, comorbidity and complications of diabetes. The numerator was the probability of 'having missing data' regardless of the covariates.
Finally, because time without the right to IMSS healthcare affects the number of visits to the family doctor and, in turn, the number of visits can influence the QoC, we tested the interaction between these continuous variables. This interaction was significant and was included in the QPHC model only. We also examined the interaction between the variables of time without the right to healthcare at IMSS and salary, which was not significant. P values of less than 0.05 were considered statistically significant. The analysis was performed using statistical software Stata v.14.0 (Stata 14.0, Stata Corp, College Station, TX, USA). Figure 1 depicts the selection and flow of participants. In 2013, there were 61 806 T2DM patients registered in the six participating FMCs. Out of this population, we excluded 1 755 patients whose insurance was not related to their job (5.4%), 29 245 (47.3%) patients who were retired or pensioned, and 3 589 (11.7%) patients who did not attend any visit with the family doctor during 2013. Therefore, the final sample consisted of a cohort of 27 217 (46.8%) T2DM patients. In 2014, 4.6% lost the right to healthcare at IMSS for a full year, while 12.3% did not attend a family doctor visit despite being insured. In 2015, the percentage of those without insurance increased to 10.7%, while 18.2% stopped visiting their family doctor. Table 1 shows the patients' sociodemographic characteristics and the time during which they were without the right to healthcare at IMSS. Most were women (60.9%) and insurance holder dependants (61.6%), aged 30-59 years (59.2%), and almost half of the sample earned less than three minimum wages (48.8%).
Results
During the study period, 22.9% of patients lost their right to healthcare once, whereas 7.4% and 1.4% lost their right to healthcare two to three and four times, respectively. Therefore, a total of 31.7% of patients lost their right to healthcare during the study period, 15.6% of whom lost it permanently. The average length without IMSS healthcare was 19.7 days in 2013, 38.1 days in 2014 and 62.7 days in 2015. The average time without IMSS healthcare coverage for the 3-year period was 120.5 days. This figure represents the accumulation of days without access to IMSS healthcare throughout the study period (2013-2015). Table 2 presents the clinical history of T2DM patients and their attendance to medical visits. Overall, 83.3% were overweight or obese. A significant percentage had hypertension and other cardiovascular diseases (58.5%) and dyslipidaemia (24.5%). Regarding chronic diabetic complications, 16.5% had diabetic foot, 12.3% had diabetic nephropathy, 9.6% had retinopathy and 4.2% had diabetic neuropathy. During 2014-2015, first-time diagnoses of obesity (1.2%), hypertension and other cardiovascular diseases (8.6%), dyslipidaemia (1.2%), depression (1.1%), diabetic foot (6.5%), nephropathy (4.6%), retinopathy (4.1%) and diabetic neuropathy (1.4%) were provided to patients. During follow-up, most patients attended more than four medical visits per year due to diabetes. Additionally, 16 .9% of patients in 2014 and 28.9% in 2015 had no medical visits registered. Table 3 Table 4 presents the results of the multilevel mixed-effects generalized models with the Bernoulli distribution of the association between the time without the right to IMSS healthcare and QPHC and QOHC, measured as ≥50% of the recommended care. We found a statistically significant negative association between time without the right to IMSS healthcare and QPHC and QOHC. For each additional day without the right to IMSS healthcare, the probability of having a QPHC ≥50% of the recommended care decreased by 0.36%, and the QOHC declined by 0.16%. These effects are statistically significant and independent of the covariates included in the models. Within the 3-year period, and considering an average of 120 days without the right to healthcare at IMSS, the probability of having ≥50% of the recommended care decreased, on average, by 43.2% for QPHC and 19.2% for QOCH.
Discussion
To the best of our knowledge, this is the first study in Mexico and Latin America assessing the consequences of the loss of the right to healthcare within a social security institution due to labour turnover. An important finding was that losing the right to healthcare at IMSS is a frequent event, occurring in one-third of T2DM patients during the observed 3-year period.
Another significant finding was the association of time without the right to IMSS healthcare and low healthcare quality. These results are congruent with other studies showing that, in comparison to diabetic patients without health insurance, those with insurance are more likely to receive care according to clinical guidelines [18, 19] .
The likely causal mechanism between the time without the right to healthcare and QoC is the interruption of continuity of healthcare. Previous studies found that continuous healthcare is associated with lower rates of avoidable hospitalizations, use of emergency services, deaths, and with higher patient satisfaction, adherence to medications and glycemic control [10] [11] [12] [13] [14] [15] [16] . Therefore, it is expected that labour turnover may have less negative consequences on T2DM patients if they are able to maintain access to continuous healthcare. Mexico and other Latin American countries have made considerable efforts to reach universal health coverage through diverse strategies, including the integration of social security schemes and introduction of non-contributory public insurance for the population without social security [30] . The results from this study identify the negative effects of policies that restrict access to health services to persons who change their employment status in a country with a high prevalence of chronic diseases and high labour turnover. Our findings provide evidence to support initiatives to bridge health benefit gaps and integrate primary care services across public institutions to ensure continuity of healthcare for chronic patients, regardless of their status in the labour market.
IMSS was established in Mexico in 1943 in the context of a stable and fast-growing formal labour market, high birth rates and a high prevalence of acute infectious diseases. The situation has changed due to declining birth rates, population aging, decreasing infectious disease incidence and increases in NCDs, as well as a deceleration in the growth of the formal labour market along with high labour turnover. The introduction of Seguro Popular has, to a large extent, levelled primary care financing, service packages and standards of care across public providers. The feasibility of providing continuity of care to primary services regardless of employment status, especially for patients diagnosed with chronic diseases, must therefore be addressed.
Study strengths and limitations
Our study has several strengths. First, the QoC was measured with previously validated indicators [23] . Second, we used statistical techniques to avoid bias due to missing data [28, 29] .
A limitation of our study is its single focus on the QPHC and QOHC within IMSS. Due to the lack of a unique and transferable patient identifier, it was not possible to measure continuity of care across other healthcare providers which were possibly demanded by patients upon losing access to IMSS providers. To confirm our findings, future prospective cohort studies across institutions are recommended.
Another limitation was that the QoC evaluation was based on information recorded in the electronic health records, possibly overor underestimating quality since some procedures may not have been registered, or vice versa. However, evidence from studies at IMSS suggests that electronic health records accurately reflect the processes and outcomes of healthcare [23] .
Conclusions
The results of our study suggest that loss of job-related right to healthcare due to labour turnover among T2DM patients affiliated with IMSS-Mexico's largest social security institution-is significantly associated with low QoC, potentially affecting one-third of the 3.8 million diagnosed patients at IMSS.
